The costs derived from installing, operating, and maintaining the transmission and distribution system have historically comprised about X the total costs of producing and delivering electricity to residential-commercial customers, and over X the total costs of supplying electricity to large industrial customers. This paper estimates the costs of transmission and distribution for nine regions of the United States for the above two customer classes. These costs are detailed for six categories of equipment used in the transmission and distribution system and the contribution to the total cost of each equipment category is determined.
INTRODUCTION
The recent increase in costs of generation and the pass through to customers of these costs via "fuel adjustments" has elicited unprecedented reaction from the public and consumer groups to potential inequities in currently existing electricity pricing practices.
Transmission and distribution costs contribute significantly to the total costs of providing electrical service. In 1974, privately-owned electric utilities in the United States spent about 35% (over $7 billion) of their total capital expenditures for transmission and distribution equipment. The expenditures for operation and maintenance of this equipment were about $3.0 billion, a n amount equal to about ! 4 the total costs of fuel in
1972.
The costs derived from the transmission and distribution (T&D) system have historically comprised about X the costs of producing and delivering electricity to residential-commercial customers, and over X the total costs supplying electricity to large industrial customers. The difference in the T&D equipment and associated operation and maintenance requirements is the major reason that historical costs of electricity to large industrial customers have been significantly less than those for small residential or commercial customers.
The aim of this paper is threefold:
1. T o estimate the differences in transmission and distribution equipment required to serve industrial and residentialcommercial customers and to allocate to the above two customer classes the average costs of installing this equipment. 
2.
T o estimate the costs of operation and maintenance of the transmission and distribution system, and to allocate these costs to the customer classes.
3. On the basis of the above costs, to calculate the T&D derived average costs for the two customer classes. This paper does not address the question of what the costs of generation are, nor does it attempt to derive how these costs should be allocated among the customer classes. We do, however, incorporate information on the average costs of generation in our comparisons of costs with price.
EIectric power costs, in a rate-making context, have historically been separated into three categories: customer charges, energy charges, and demand charges.' Customer charges are those costs which vary with the number and type of customers, such as meters, costs of meter reading, line transformers, etc. Energy charges are those costs which vary most closely with the level of kilowatt generation and delivery, the best example being fuel cost. Demand charges are those costs associated with supply and transmission capability (not utilization). The investment costs of generation, transmission, and distribution facilities provide the best examples in this category. Rate schedules are ostensibly designed to reflect the allocation of these costs to different customer classes at varying levels of energy demand. Due to the decline in average fixed costs with increasing kilowatt hour demand, the rate schedules have generally taken the form of declining block rates.
When allocating costs to determine fair rates for alternative customer classes, the loading of energy and customer charges to kilowatt hours sold is usually fairly straightforward. However, the determination and allocation of demand charges is much harder to account for because of the difficulty in assigning capacity requirements to kilowatt-hour energy demands, especially when one takes into consideration the probabilistic nature of the load and diversity among loads in different customer classes.
In this paper only two broad customer classes are considered, encompassing 1) residential and commercial (or small light and power) customers, and 2) industrial (or large light and power) customers. T o determine an allocation of T&D demand charges, we estimate equations that relate T&D equipment to the configuration of sales and customers for various utilities in the country. These equations are then utilized to allocate equipment needs, and thus capital charges, to the appropriate customer categories. This allocation then becomes the vehicle for deriving the differences in costs of service for these two customer categories.
The discussion proceeds as follows: In Section I the results of econometric estimates relating the amount of transmission and distribution equipment required to service a given kilowatt-hour demand to the configuration of consumers, their consumption, and other characteristics of the service area are presented. In Section 11, we present a survey of the capital costs of the various 'For a more complete description of pricing practices see refs.
(1,2) equipment items that comprise the transmission and distribution system. In Section 111, relationships between operation and maintenance expenses and the configuration of electric power sales and customers are presented. Finally, in Section IV, the above costs-capital plus operation and maintenance for the system-are allocated to two customer classes; residential and small light and power customers, and large light and power customers, and compared to actual differences in rates for these customer classes.
For several reasons, the study is confined to privately-owned electric utilities. The data available for privately owned utilities are more complete than for the publicly owned utilities. The data for privately-owned utilities also are more even. Finally, since privately-owned electric utilities, in terms of revenue, customers, electric sales, and total generation account for approximately 80% of the totals for the entire electric industry, little loss of generality is expected.
The equations reported herein were estimated from data for a time-series of cross-sections. Forty-seven "states" were defined. Maryland and the District of Columbia were aggregated into one region, since some data sources did not separate figures for the two areas. Alaska and Hawaii were excluded, and Nebraska was excluded since no privately-owned utilities operate in that state. The data are annual, spanning the period [1965] [1966] [1967] [1968] [1969] [1970] [1971] , and comprise the most recent available from the Federal Power Commission.
I. THE NEED FOR TRANSMISSION AND DISTRIBUTION EOUIPMENT
The transmission and distribution system delivers electric power from the point of generation to the point of final consumption. It must have sufficient capacity to meet the peak demand of the area it serves and, simultaneously, to satisfy local energy demand patterns within the service area.
This section addresses itself to the following question: Given the configuration or demand and the characteristics of the service area, what amount of transmission and distribution equipment is needed to satisfy the demand? In particular, functions specifying the needs for the following six equipment items are discussed:
1. Transmission lines (in structure miles) 2. Transmission substations (in kilovolt-amperes capacity) 3. Primary distribution lines (in circuit miles) 4. Distribution substations (in kilovolt-amperes capacity) 5 . Line transformers (in kilovolt-amperes capacity) 6. Meters (in number)
In the remainder of this section we report the relationships estimated that relate the six listed equipment items to electricity consumption patterns and the characteristics of the service area. The characteristics we consider relevant (either in the aggregate or separated into two groups representing the two customer classes) are the demand for electric energy, measured in kilowatt-hours of sales; the number of customers in the service area; the area (in square miles) of the service area; and the load density, i.e., the number of kilowatt-hours of energy consumed per unit area (load density). In all cases, several forms of the equations were estimated. The results presented reflect our attempt to be as detailed as data would permit, while at the same time maintaining statistical significance and plausible causal relationships between the variables.
Results of the Regressions
The results of the regressions are presented in Table I . The results can be interpreted as follows. For every million kilowatt 783 hours sold to residential and commercial customers there exists 712.5 KVA transmission substation capacity, 0.9102 pole miles of primary distribution, 485.4 KVA distribution substations, etc., installed on the average in t h e U S . While the table is selfexplanatory, a few points deserve comment.
Separation of kilowatt-hour sales into two classes in the transmission line equation yielded coefficients which were within 5% of one another and not statistically different.
In the transmission substation equation, the coefficients were significantly different (t = 2.51); it is possible that this difference is due to different load' factors for the two customer classes.
Large light and power sales were found to be a significant item in the line transformer equation. Why this should come about is unclear. One possibility, though not entirely convincing, is that large light and power users need a certain amount of low-voltage power for office and administrative purposes.'
Large light and power customers use several meters; perhaps this phenomenon results from the existence of separate facilities which are billed centrally.
THE COSTS OF TRANSMISSION AND DISTRIBUTION EQUIPMENT
This section surveys the costs of distribution transformers (for both overhead and underground systems), distribution substations, transmission and distribution lines, transmission substations and the cost of metering systems for both residential and large commercial and industrial consumers.
The costs of various T & D equipment items are complex functions of equipment ratings, type of installation, and geographic region of the country. The complexity is further compounded by the diversity of equipment constructions, mounting possibilities, voltage levels, and whether the equipment is for single-phase or three-phase operation. For this reason, it is difficult to obtain good average costs from point estimates for each of the equipment categories discussed in the previous section. T o circumvent this difficulty as much as possible, we have utilized data on aggregate expenditures and equipment additions by the entire industry in various regions of the country when it was available. This was possible for transmission lines, distribution lines, and transmission substations, where the unit costs were derived from data published in Electrical World's Annual Statistical Reports. For distribution substations, line transformers, and metering systems, no such comprehensive cost statistics are available.
Fortunately, as we shall see in Section IV, the major components of the total cost of delivering electricity are: 1) the costs of high voltage transmission lines, 2) the costs of distribution lines, and 3) the operation and maintenance costs of the transmission/distribution system (to be discussed in Section 111), so that the unavailability of good data for the remaining equipment categories is not such an important limitation. The above three items comprise about 80% of the total costs of transmission and distribution, while the other components, including transmission substations, distribution substations, line transformers and meters each contribute a mill or less per kilowatt-hour to the final cost of delivered electricity. For this reason, in this section we shall investigate the costs of structure miles of transmission and pole miles of distribution much more thoroughly than the other components of the T&D system. To provide only rough estimates of the contribution of the other equipment categories, we have utilized point estimates of their costs which were obtained from New England company sources. Table I1 gives regional average costs for various categories of transmission line computed from three year averages of data published in Electrical World. The numbers were calculated as the ratio of the sum of undeflated capital expenditures to the sum of new structure miles energized (or cable miles for underground categories) for each of the three year periods. The numbers exhibit some interesting trends both geographically and through time.
Costs of Transmission Lines
From a purely analytical point of view one can see, especially for the high voltage overhead and underground categories, that there is significant instability in the time behavior of the costs, even after grouping years together in three year blocks.
The numbers in parentheses accompanying the total U.S. averages are the total structure miles (or cable miles) in each sample. The observed variability in costs is in part related to size of the samples. For low voltage overhead lines, the bulk of new additions in this sample, the costs exhibit much more stabre trends. In both overhead categories, the national averages indicate that between 1966 (midyear of 1965-1967 grouping) and 1972, the cost for both low and high voltage lines almost doubled per structure mile. This corresponds to a rate of escalation of almost 11 W per year in a period when the overall rate of inflation was fairly low and stable. For the underground categories, the costs per cable mile have averaged about 7-8 times the overhead costs in the later years.
Geographically, it can be seen that highest costs for overhead line construction occur in the Middle Atlantic and New England States, followed by the Pacific, East North Central, and South Atlantic States. These trends are most likely attributable to geographic trends in costs of land and labor. In the low voltage overhead category, where the bulk of new construction takes place, there is difference by a factor of 3.5 (!x) between the costs of a structure mile of transmission in the highest and lowest cost regions. 
Transmission Substation Costs
In Table IV we give the trends in costs of substations. For this equipment category the regional and time variability of costs are much less predominant than for transmission or distribution lines. The historical trend in costs exhibited a decline from around 812.70 per KVA in 1954 to a low of 88.00 per KVA in the early sixties. Since that time, the unit costs have increased Costs of Primarv Distribution Lines
In Table 111 we report aggregate average costs for primary distribution lines, again computed from data available from Electrical World. In this table, the sizes of the samples are much larger than for the transmission lines categories, and consequently much less variability exists in the estimates. The same geographic trends that existed for transmission line costs are apparent for distribution lines, again probably attributable to the differences in costs of land and labor in various regions of the country. The ratio of costs in the highest to lowest cost region is about 3.1, compared to 3.5 for transmission costs. 1953 1973 1970 1967 1964 1961 1958 1955 1972 1969 1966 1963 1960 1957 1954 1971 1968 1965 1962 1959 1956 The ratio of costs of underground to overhead distribution, however, is not nearly as large as existed for transmission. On a national average, underground distribution is only 2-3 times as expensive as equivalent overhead capability, while for high voltage transmission the factor was 7-8.
O n a national average, the costs of primary distribution have been escalating at a rate of about 3.0-3.570 per year, much less than for the equivalent transmission categories.
only
Costs of Other Equipment Categories
The costs of distribution substations, line transformers, and meters are not nearly as large a component of the total costs of delivered electricity as are the costs of transmission and distribution lines. Transformers exhibit tremendous economies of scale with costs per KVA differing by as much as factors of 10 or more between low capacity and high capacity units. Point estimates obtained from New England company sources suggest that distribution substation equipment, because of the lower equipment ratings used in the distribution system, may average 1.5-3.0 times the cost per KVA of transmission substations. Line transformers, which step-down the voltage to that used at the point of consumption may average 2-4 times the costs per KVA of transmission substations. We shall see in Section IV that neither of these quantities is too significant in the final cost of electricity.
The costs of various kinds of meters are presented in Table V . The installed cost of a standard single phase residential meter is about $25, while that for a one-hour demand meter is about 870. A full complement of meters and recorders for a large industrial customer may cost as much as 81200-1400, but very few industrial customers utilize a complete system. Most industrial customers utilize equipment similar to the one-hour demand meter. Metering has recently received much attention in the context of peak-load pricing initiatives, but it will be seen in Section IV that the cost of the meter itself contributes a very small amount to the average cost of electricity. The costs of meter reading and billing are much more significant, and this is addressed further in the next section.
THE COSTS OF OPERATING AND MAINTAINING T H E TRANSMISSION AND DISTRIBUTION SYSTEMS
The final component of costs associated with T&D are the operation and maintenance expenses. These are the labor, equipment, and material-related expenses needed to maintain reliable operation of the T&D system. In this section we focus upon the following question: How are the transmission and distribution operation and maintenance expenses of an electric utility related to the configuration of demand and customers of the system? The operation and maintenance expenses' for transmission may be divided into three basic categories. First are the expenses attributable solely to the transmission network, namely overhead and underground line expenses, expenses on structures, and expenses for transmission of electricity by others. The second category is comprised of expenses attributable solely to transmission substations and includes station equipment expenses and load dispatching expenses. The third category encompasses expenses attributable both to the transmission network and to the transmission substations. It includes expenses for supervising and engineering, expenses for rents, and miscellaneous expenses.
Operation and maintenance expenses for distribution may be divided into several categories according to the particular equipment which gives rise to the expense. The first category includes expenses for distribution substations, namely load dispatching and general station expenses. Expenses for line transformers and for meters comprise the second and third categories, while expenses for overhead and underground distribution lines comprise the fourth category. Expenses in the fifth category are not attributable to any one type of equipment. These are expenses for supervising and engineering, rents, street lighting, and signal systems, customer installation, and miscellaneous distribution.
Operation and maintenance expenses for distribution are expected to be a function of the number of customers and the level of electric power sales. Though large light and power customers are defined as those which take their power directly from the transmission system, we tested the hypothesis that operation and maintenance expenses for distribution might be somewhat affected by the number of large light and power customers and the level of large light and power sales.' General and administrative expenses are by far the most heterogeneous and the least susceptible of categorization. However, their composition can be divided into three rough categories: those attributable to the number of customers, those attributable to the level of sales, and those not readily attributable to either customers or sales, but to the administrative overhead. General expenses attributable to the level of customers include expenses for supervision of customer accounts, meter reading, customer records and collection expenses, uncollectible amounts, and miscellaneous customer accounts expenses. Expenses attributable to the level of sales include expenses for supervision of sales, demonstrating, selling, advertising, and miscellaneous expenses, and net expenses for jobbing, merchandising, and contract work. ' An itemized list of all expenses, whether for transmission, distribution, or general, may be found in Reference (7). 'In Section I we found that the level of large light and power sales was a component of the demand for line transformers.
The administrative expense category includes items which, though likely to be greater when sales are greater, are not a direct result of sales. The best examples of such expenses are expenses for property insurance, injuries and damages, franchise requirements, and regulatory expenses and credits of duplicate charges. Other expenses with which the level of sales has a closer nexus are expenses for administrative and general salaries and pensions, office supplies, general plant maintenance, rents, and outside rents (net of transferred administrative expenses).
Results of the Regressions
The regression results are presented in Table VI below. A few comments are in order.
1. In the transmission expenses equation the total number of customers was originally tried and was significant. When customers were separated into two classes, the large light and power customer coefficient was negative so the term was then dropped.
2. In the distribution expenses equation the coefficients of the sales terms, whether for both customer classes together, separately, or one at a time were negative and were dropped.
3. In the general expenses equation, total sales were insignificant; when the sales were separated, the coefficient for residential and small light and power sales was positive while the coefficient for large light and power sales was negative. Removing the large light and power term caused the coefficient for residential and small light and power sales to become insignificant. Consequently, all sales terms were dropped from the equation.
IV. THE ALLOCATED COSTS OF TRANSMISSION AND DISTRIBUTION
Using the equation results presented in Sections I and I11 and the cost data in Section 11, we now compute the cost per kilowatt-hour' of electric energy attributable to transmission and distribution for residential and small light and power customers and for large light and power customers for the total United States and each of the nine census regions. This is done by allocating to the two customer classes the costs for installing and operating the various equipment items in proportion to the factors that create the need for the equipment. This is done by utilizing the estimated relationships of Section I to allocate demand charges to the two customer classes, and the estimated relationships of Section I11 to derive the customer and energy related operation and maintenance expenses.
The demand charges are calculated on a per kilowatt-hour basis. Capital expenditures are converted to an annual charge by using a n annual capital charge rate. This corresponds to the percentage of the capital expenditures for an equipment item that must be recovered each year to cover the costs of capital, associated taxes, depreciation, etc., over the life of the equipment. For the calculations here, we have used a value for the annual capital charge rate of 13.575, the same as that used in the National Power Survey of 1970' for similar calculations.
Utilizing this annual capital charge rate and the cost for each equipment item, the average costs per kilowatt-hour proportional to the customer and energy related explanatory variables are then obtained as illustrated by the following example. The quantity of structure miles of transmission line are estimated by the following equation: Each million kilowatt-hours consumed (in a given state) would require .1436 structure miles of transmission line. Multiplying ,1436 structure miles by the product of the cost per structure mile and the annual capital charge rate produces the annual capital charge for transmission incurred by 10' Kwh, a figure which can be adjusted to $/Kwh. These costs are then allocated to each customer class (in this case equally).
For the other terms in the equation, we averaged the total costs over the total kilowatt-hours consumed in order to arrive at a cost per kilowatt-hour. For example, multiplying the constant by the annual capital charge and dividing by the total number of kilowatt-hours consumed would yield the fully distributed annual cost of transmission per kilowatt-hour due to the constant. For the area term, one would multiply the coefficient of the area term (which is structure miles per unit area) by the annual capital charge rate and by the number of square miles in the state, and then divide by the total number of kilowatt-hours consumed.
Allocating the operation and maintenance costs to the two customer classes proceeds similarly, but is simpler because the dependent variables are already measured in dollar terms. Allocation requires only that the coefficient of a term, say, large light and power customers, be multiplied by the number of large light and power customers and then divided by the number of kilowatt-hours sold to this customer class.
After the costs have been allocated to the various terms of the equations in this way, they can then be further allocated to one of the two customer classes, or to both. Costs attributable to constants and other terms but which did not represent one class of customers only were allocated to both classes equally on a per kilowatt-hour basis, while costs attributable to terms which represent one customer class only were allocated to only that class. The results of allocating transmission and distribution costs to the two customer classes for the total US. and each of the nine census regions are given in Table VII. The allocated costs for transmission equipment, distribution equipment, and T & D operation and maintenance are given in columns ( l ) , (2), and (3), respectively, of Table VII. For residential and small light and power customers the average allocated costs of T & D vary from 1.04 to 2.354/kwhr., while for industrial, or large light and power customers, the costs vary from 0.36 to 0.82#/kwhr. Given in column (5) of the table are the estimated costs of generation for each region. These values were obtained from complementary research of the authors described in ref. (6) . When added to the total T&D costs of column (4), we obtain an estimate of the total costs of power in each region. In column (7) we report the actual average price paid by the two customer classes for privately-owned utilities in 1972.
With the exception of the Pacific region, our estimated costs of residential and small light and power sales are quite close to the actual revenues received, generally within 20%' In the Pacific region, if the states of Washington and Oregon are excluded, the average revenue was 2.194 per kwhr, much closer to the estimated cost. For industrial sales our estimated costs are generally higher than the average revenue received. A reason for this may be that we have used 1972 transmission line costs rather than average cost of the entire transmission system. Since transmission costs have been escalating so rapidly, our 1972 values would be higher than the average installed cost of lines of all vintages. Another reason may be that because of differences in load factors, large light and power customers are apportioned a smaller share of generation costs than residential and small light and power custo,mers, and we have assumed they are equally apportioned. Another reason may be that other consideration besides costs are influencing price levels, but these results cannot be used to tell.
'It must be pointed out here that our computed costs are what are termed "fair value" costs, i.e. using 1972 data we compute what would actually be the costs of replacement of the existing system in 1972. In reality rates are set by state and federal regulatory authorities using fairly well established administrative procedures. Regulatory commissions attempt to set prices that will yield a predetermined "fair rate return" on an origznal cost raft base after deductions for operation and maintenance costs, depreciation and taxes have been made. For this reason, one would not expect our calculated costs to be that close to actual per unit revenues. That the costs and revenues of Table  VI1 are so close is an indication that the procedure we have used has merit, but the error bounds on our estimates of costs are great enough that conclusions based on comparisons of costs and actual revenues are not possible. m a
This allocation of costs reveals that for the US. as a whole, the cost of distribution equipment, operation and maintenance of that equipment, and general administrative overhead contribute about 1$/kwh to the costs of power for residential and small light and power customers over and above the contribution to costs of power for large light and power customers. This excess is the main reason for the large difference in electric power costs to residential-commercial and the industrial sectors. Table VI11 further details the allocation of the T&D costs. In this table we have detailed for the two customer classes the costs of electric power by equipment category of origin. This table shows that almost 70% of the costs of power to residential and small light and power customers are related to transmission and distribution. Of this 70%, almost half can be attributed to costs of installing transmission and distribution lines, the two items of T&D equipment that exhibited the most significant regional cost variations. For large light and power customers on the other hand, transmission equipment related costs are only 34% of the total cost of power, while generation comprises about 55%. Distribution equipment and operation and maintenance, including billing, comprise the other 11 %. The value of the detailed cost analysis presented is that it allows one to analyze the sensitivity of total power costs to changes in the component cost structure. To illustrate this we compute what the effects would be on the costs of power if utilities were to utilize exclusively underground distribution lines, which are much more costly than overhead lines. Distribution lines, at $26,000 per pole mile, contributed on the average about 0.4$ per kilowatt-hour to the cost of residentialcommercial power in 1972. Table I11 showed that underground distribution lines are 2-4 times as expensive as overhead lines. If all primary distribution lines were to be installed underground, the effect would be to raise the costs of power to residential and small light and power customers by an average of about 1 .04 per kilowatt-hour (in 1972 dollars). This can be compared with the average increase in revenue per kilowatt-hour in 1974 of 0.514, due largely to increases in cost of fuel in that year. The impact of undergrounding distribution on costs would therefore have at least as large a n effect on total power costs as the increases in cost of fuel following the Arab Oil Embargo.
Transmission line costs are also an important item in the future costs of power. Table VI1 showed that in 1972 transmission lines comprised 16% of the costs of power for residential and small light and power users, and 29% for large light and power users. These costs, over the period of 1966 to 1972, almost doubled per structure mile for overhead lines. If this rate of escalation were to continue to 1985, the component costs of transmission lines would be well overleper kilowatt-hour (in 1972 dollars) on a U.S. average, and could be as high as 2.5-3.04 per kilowatt-hour in the higher cost Northeast region. This would represent almost a doubling in real power costs for the Northeast and substantial increases for the rest of the country. The costs of undergrounding transmission on top of this, at 7-8 times the per unit costs of overhead lines, would be devastating even when excluding the higher operation and maintenance costs one would expect to accompany the undergrounding.
A final item of importance is the cost of meters and meter reading. The average cost per kilowatt-hour of the meter itself is shown in Table VI1 to be only about 0.3 mill, or about 2% of total power costs. In response to the financial difficulties of the utilities and what some perceive as the need to distribute more equitably the costs of generation, many sophisticated metering techniques are being discussed, especially in the context of various peak-load pricing initiatives. One of the uncertainties is whether the benefits to be accrued more than offset the additional costs of the more advanced demand or time-of-day metering devices required. What this analysis shows is that higher cost of metering itself would have only marginal effects on the costs of power. What may be more significant are the costs of meter reading .and billing under more sophisticated pricing schemes. Billing and meter reading are included, among other things, in the General Operation and Maintenance category of expenditures in Table VII . For residential and small light and power customers these expenses comprise about 12% of total power costs.
Conclusions
The results of this paper show that when assessing the future outlook for electricity prices and costs of supply, the transmission and distribution costs must be weighed heavily since they are such a large component of the final costs of electricity.
The costs of installing and operating the T&D system of an electric utility comprised, on a national average, about 70% (1.5$ per kwh) of the cost of power delivered to residential and small light and power customers in 1972. Transmission and distribution lines, the two most costly equipment items, comprised about half of these costs. For large light and power customers, T&D costs comprised about 45% (O.b$/kwh) of the total power costs in 1972, with 60% of this accounted for by transmission line installation costs.
There are significant regional variations in the costs of T&D. Our analysis indicates that the T & D component of costs ranged from 1.0 to 2.34 per kwhr. in 1972, depending on the region of the country, for residential and small light and power sales. For industrial sales, the T&D component of costs varied from 0.36 to 0.824 per kwhr.
The main difference in costs of serving residential-commercial and large industrial customers is the cost of building and operating the distribution system. Distribution equipment inthose for large light and power users by about 0.9$ per kwh on a stallation charges and associated operation and maintenance national average in 1972. This difference is the primary explanaexpenses for residential and small light and power users exceed tion for the higher rates paid by small users of electricity. 
